Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet lof32 



10. 



MIDI 
DA TA 



11 



4bit 



12 



X2 


MODULA- 
TOR 




W 




1 



13 



RECORDER 



EXTERNAL 
AUDIO 




30 
A. 



3GA 



31 

\DEMODU- , 
-^^LATOR h 



32 



iDA TA I 



40 

^ 

TONE 
GENERA- 
TOR 




Fig. 1 



Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 2 of 32 




Title: Discriminator fvjr Differently Modulated Signals 
Inventor: Jun ISHII et al. 
Application No.: N(Jt yet assigned 
Docket No.: 393032030500 

Sheet 3 of 32 



































































































































































5ms 


T I ME^ 



Fig. 3 A 



































































































































































^ 


TIME 



-< >- 

100 M s 



Fig. 3 B 



Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 4 of 32 



Tl HE 



Fig. 4 



Title: Discriminator for Differently Modulated Signals,... 

Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 5 of 32 



to 



8 

0) 

u 
m 



o 



« 

CN3 



to 3 

li 

Is 



o 

CO 
CD 



CD 



O 



-H 



O 

e 

CO 
\ 
i2 



in 



Li 



o 
o 



o 

^ .e 

O 
o 
a) 



o 
o 

LO 



o 



o 

> 
>• 



bo 
C 

CO 



cd cd 

iS 

s 



O 



i 

o 



o 
cd 



> 



o 
o 



.2 

cd 

o 

a 

w 

V-i 

O 



o 
o 



T5 

o 
o 



Vll 
o 
c4 



o 



a 



CO 



Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII at al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 6 of 32 



8bit 
-A- 



112 


113 


DATA 




DATA 


CONVERTER 




CONVERTER 



DATA 

CONVERSION 
TABLE 



116 



11 

4bitX2 
:^ — ► 



DSl 



Fig. 6 



Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 

Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 7 of 32 



BIT STRING OF 
STATUS BYTE 
BEFORE DATA 
CONVERSION 


BIT STRING j 
AFTER DATA 
CONVERSION j 


DEFINITION 
Or 

STATUS BYTE 


CO 


040 


PROGRrJ^ CHAKGE AT CHAMXti- u 


CI 


C4-1 


PROGRAM CHANGE Al un-'U^i^C'^ 


cz 


C4Z 1 


PROGRAM CHANGE m ^^ttr^r^i^c^ 


* 


• 1 

* 1 


■ 


CF 


C4F j 


PROGR.AM CHANGE AT CKANI^bi. t 


FO" 


CO 


EXCLUSIVE 


F1 


C1 


TIME CODE QUARTcR FRAMb 


F2 


02 1 


SONG POSITION FOSTER 


F3 


" C3 


SONG SEi-fcUi 


F4 


C54 


( NOT DEFINED ) 


F5 1 C55 


( NOT Dtrln^-v / 


F6 


C6 


TUNE REQUfcil 


F7 


C7 


1 END Oi" r.A'v-.L^uoi Y t-r 


F8 


C8 


i TIMINo L-LU^-r^ 


F9 




1 ( HOT DEriT^t'i-' ; 


FA 


CA 


j START 


FB 


CB 


1 CONTINXJE 


FC 


CC 


j STOP 


FD 


CD 


j ( NOT DEFINED ) 


FE 


CE 


"1 ACTIVE SENSING 


FF 


CF 


SYSTEM REQUEST 



Fig. 7 



Title; Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 

Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 8 of 32 



TTME 



0 



0 



8 


0 


4 


0 


7 


4 







Fig. 8 



Ml 



M2 



TIME 



4 0 



r 

QMl 



8 



QM2 



Fig. 9 

TIME 



0 



0 



8 0 4 



DSl 



0 7 4 



SYNCHRONOUS 
NIBBLES 



SYNCHRONOUS 
NIBBLES 



SYKCHRONOUS 

NIBBLES 



QMl 



QM2 



Fig. 1 0 



Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 9 of 32 



TIME 
— ► 



Fig. 1 1 

M3 



TIME 



5 



Fig. 1 2 



QM3 



TIME 



DSl 



SYNCHRONOUS 

NIBBLES 



^ ^ ' 

SYNCHRONOUS 

NIBBLES 



Fig. 1 3 



QM3 



Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 10 of 32 



Gray Code 
Data 


POSITION PHASE 

[Dec] [rad] 


I -COMPONENT 


Q - COMPONENT 


1000 


0 


0 


1 


0 


1010 


1 


0.392699 


0.92388 


0.382683 


1110 


2 


0.785398 


0.707107 


0.707107 


0110 


3 


1.178097 


0.382683 


0.92388 


0010 


4 


1.570796 


0 


1 


0011 


5 


1.963495 


-0.38268 


0.92388 


0111 


6 


2.356194 


-0.70711 


0.707107 


1111 


7 


2.748894 


-0.92388 


0.382683 


1011 


8 


3.141593 


-1 


0 


1001 


9 


3.534292 


-0.92388 


-0,38268 


1101 


10 


3.926991 


-0.70711 


-0.70711 


0101 


11 


4.31969 


-0.38268 


-0.92388 


0001 


12 


4.712389 


0 


-1 


0000 


13 


5.105088 


0.382683 


-0.92388 


0100 


14 


5.497787 


0.707107 


-0.70711 


1100 


15 


5.890486 


0.92388 


-0.38268 



Fig. 1 4 



Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 11 of 32 




Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 12 of 32 




Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 13 of 32 



o 




^ CO 



Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 14 of 32 



CO 

CO 

o 



8 

CO 

ti. 



k k h n 



CD 



^ § 
g o S 

'JT CO 



CO 

o 



TO 
p 

CO 



o 



O 



LO 



55 ^ ^ 
•i: CO 



CO 



CO 
O 



00 




Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.; Not yet assigned 
Docket No.: 393032030500 

Sheet 15 of 32 




-SWA 



Fig. 1 9 



[S]- 



ioie 

1 .2 




[Sa> 




08 
lOlf 



101Q 



< 



> 



101 h 



10tc 



AND 



Fig. 2 0 



Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 16 of 32 





Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 17 of 32 




Fig. 2 5 



TIME 



1 

0.8 
0.6 
0.4- 
0.2- 
OF 



1r 
0.9- 
0.8- 
0.7- 
0.6- 
0.5- 
0.4- 
0.3- 
0.2- 
0.1 - 

OL 



TIME 



TTTTe 



Fig. 2 6 



SS2 



Fig. 2 7 



Fig. 2 8 



Title: Discriminator for Differently Modulated Signals,.-. 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 18 of 32 



102a 

s . 

1 ul 



102b 
LPF 



102c 



0.001 



> = 







1.02 



ONE-SHOJP 
py,ULTI-VlB. 



102d 

SL 

Out 



Fig. 2 9 




Fig. 3 0 



Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 19 of 32 



111a 



Signa 



Hid 




Fig. 3 1 



Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 20 of 32 



i 



PROHIBI T M.P 
FROM IN T. 



S101 



S102 



RESETSTATUS 



S103 



cnt_x= 
COUNT_X 



S104 



mes x=0 



I S105 



ALLOW HP TO 
AXEPT JNZ 



return 3 



Fig. 3 2 A 



( 7n terrup t at 2267^^3 
S201 

Trigger 

yes] 




NO 



S203 



cnt. X++ 




mes x=0 




S206 



mes X++ 



return Curr J 



S204 



cnt X — 



Fig. 32 B 



Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 



Sheet 21 of 32 



\PR0HIBITMP 

\from 



S301 



I 



S302 



RESET 'status" 



I 



S303 



cnt_a= 
COUNT_A 



T S304 



Timer Start 
1 §305 



\ArrPPT INT. | 



J-, 

return J 



Fig. 33 A 




Fig. 33 B 



(return 



Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 22 of 32 



UJ 



CD 

ME 



Qz 



0: 



5 



CD 

^ CD 



^1 



05 ^ 



O to" 



o 



Si 



o 



I 

h- 

V 

I 

> 



O 



il 
A 

d 
O 



O 



a 

CO 



o 
O 



I 



O 



o 

1=5 



n 

V 



_J 


_J 


D_ 


O 


O 

1 


a 

1 




JZ 




1— 


li 


n 


V 


V 


CL 


o 


cr 


cr 


cz 


cr 


o 


o 



il 

V 



o 
o 



CO 



o 



II 

A 
Q- 

1 



O 
C5 



o 



cr 
a 



o 
a 

ir 
11 

A 

o 

c: 
o 



O 



o 



o 



II 

V 

i 



1 


I 




O 


a 


o 

1 




Id 




}— 


11 


11 


V 


V 


o_ 


o 


cr 
^\ 


cr 
_[ 




c: 


o 


o 



n 

V 



r3 



01 am ivm3ix3 



CO 



Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No,: Not yet assigned 
Docket No.: 393032030500 ^ 

Sheet 23 of 32 



CO 



CO 

T — 

CO 





CD 




JQ 




-O 








a; ^ ' 








a' 




< 



CO 



CO 
CO 



CO 
CO 





o 


DO 


i_ 


An 


UJ 










CD 


CD 


CD 









COAl 



CO 



CO 



CO 



in 

CO 











h- 








CD 






CO 








Re 




E 



LO 
CO 





i_ 

O 












uu 




CO 






O 




z 


O 




CO 



CD 



CD 
CO 

E 

bo O CO 



CM- 
CO 



CO 



o 

CM 



CO 



O 



CO 



< 



Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 

Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 24 of 32 





Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 25 of 32 





Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et aL 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 26 of 32 





Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.; 393032030500 

Sheet 27 of 32 





Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 28 Of 32 





Title; Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 29 of 32 





323 


8bit 


4bitX2 


DATA 


— \^ — ► 


CONVERTER 






324 



32 



Fig. 4 1 



Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 30 of 32 



SB1 



x: 



START 



SB2 



DOES ANY NIBBLE 
REACH DATA INPUT 
PORT? 



NO 



SB3 



YES 



I 



IS RECEIVED 
NIBBLE EQUIVALENT 
TO CF]? 



YES 



SB4 

l_2 



NO- ^ _ 

IS RECEIVED \N0^- 
NTBBLE EQUIVALENT 



IGNORE 

RECEIVED NIBBLE 



TO [C]? 



=^ 



-J 



YES 



SB10 



SBS'^ 



DECIDE RECEIVED 
NIBBLE IS MOST 
SIGNIFICANT NIBBLE 



NO 



DOES NEXT 
NIBBLE REACH? 




YES 



ISB11 



IS RECEIVED 
NIBBLE EQUIVALENT 
TO [41? 



YES 



SB12 

-2, 



DECIDE MSN IS [C] 



T 




DOES NEXT 

NTSBLB REACH 



\no 



DETERIvQNE 
STATUS BYTE 



IS RECEIVED 
''nibble EQUIVALENT 
TO [5]? 



YES 



SB^4 



DECIDE MSN IS CF] 



DECIDE [F] AND 
RECEIVED NIBBLE 
CONSISTS OF STATUS 
BYTE 

1 : 



1 



sBir 



DETERlvONE THE 
NUMBER OF DATA 
BYTES 



i /S B23 



RECEIVE 
DATA BYTES 



I /SB 24 



RESTORE MIDI 
DATA WORD 



^ — J 



Fig. 4 2 



I' 

if 



Title: Discriminator for Differently Modulated Signals,... 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 31 of 32 



DS2 




D2 M D6 ' ^ ^ 



Fig. 4 3 







0 


4 


F 


0 


F 



data word 



Fig- 4 4 



Title: Discriminator for Differently Modulated Signals,.- 
Inventor: Jun ISHII et al. 
Application No.: Not yet assigned 
Docket No.: 393032030500 

Sheet 32 of 32 



CO 

o 



CO 

—J 



o 

a. 

o 

UJ 



CO 



(XI 
o 

-J 

03- 



2: 



o 



S 
m 

CO 

_] 

Uj 
Uj 



O 

CO 
UJ 





















O O 








X 











o 

o 



h 

o * — 

Co UJ 



LO 



